A ~imple model, based on the Binomial Theorem, is employed to predict that the probability of matching buyers and sellers increases with the number of transactions. The ask-bid spread, interpreted as a measure of liquidity, is assumed to vary negatively with the probability of matching buyers and sellers. The hypothesis addressed in this paper is that the ask-bid spread varies negatively with volume. This hypothesis is investigated for six contracts traded on the Sydney Futures Exchange from 1980 to 1991. The results support the hypothesis for the majority of contracts studied. The implication of these results is that futures trading can be expected to become concentrated geographically in a few key locations, and within exchanges in a few key contracts.
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April, 1997 manufacturing, this effect would outweigh the tendency to rise of raw material inputs (vol. I, pp. 93-94) . John Stuart Mill in his Principles of Political Economy 1848 also thought that the larger the scale of manufacturing operations "the more cheaply they can in general be performed" (pp. 702-703) . If these classical economists had observed economic activity in the late twentieth century, they may well have raised the question of increasing returns in relation to futures markets.
A popular answer to the question of why futures markets exist is that they provide facilities for risk management. Recently some scholars have differed from this view: for example, Williams (1986) argued that futures markets are , established in response to a demand by agents for ways to borrow and lend commodities, while Veljanovski ( 1986, pp. 25-26) argued that these markets develop because they are a more efficient means of transferring property rights attached to price than alternative market forms.
Notwithstanding this diversity of views about their emergence, the output of futures markets may be measured by the volume of transactions per period of time, or by the number of open positions (contracts) at a point in ti~e. 1 These two measures of output are likely to be generally, but not necessarily perfectly correlated: for example, the growth of intra-day trading would be reflected in turnover, but not in open positiens at the end of the day. This paper focuses on volume of transactions (V) as a measure of production. It is assumed that increased output requires increased inputs of three types:
these are brokerage services (B), clearing house services (S), and information (I). The costs of transacting in futures markets are first brokers' (commission) fees, second clearing house fees, and third the ask-bid spread.2 The first two costs are charged direct to economic agents by brokers and clearing house respectively. The ask-bid spread is a cost of transacting, and would be expected to vary inversely with the liquidity of the market. IfV is smalL little information is processed, and the ask-bid spread will be large.
On the other hand, as V increases more information is processed and the ask-bid spread becomes narrower. This spread is part of the cost of matching bids and offers: it is a cost to both buyer and seller, because it means that the buyer pays more, and the seller receives less than desired in order to execute a transaction (see also Tucker (1991, p. 87), Smith and Whaley (1994, pp. 438-39) ). Telser and Higinbotham (1977) 
II
This paper examines the question of increasing returns to liquidity. The ask-bid spread is employed as a measure of liquidity, and the hypothesis addressed is that the ask-bid spread is a decreasing function of volume. In recent years, considerable evidence has accumulated to support the view that price changes in securities and futures markets are not normally distributed, but are leptokurtic (e.g. Hsieh (1988) , Hall et al. (1989) , and Harris (1987) ). In this paper, therefore, the increasing returns hypothesis is based on the concept of increasing probability of success, for an economic agent, as volume increases.
For a potential buyer, success is defined as an ask price sufficiently close to the bid price for a transaction to occur; a corresponding definition is employed for a potential seller.
It is assumed that the probability of success is given by the Binomial Distribution.
The probability of x successes is given by:
where x -number of successes; n -number of trials; p = probability of success (in a single trial); q = probability of non-success.
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Substitution in (1) shows that the probability of zero successes decreases as n increases;
hence the probability of one or more successes increases with n. It is assumed that the ask-bid spread varies negatively with the probability of one or more successes.
The hypothesized negative relationship between volume and ask-bid spread is represented by the linear relationship constant; a 1 < 0 .
In this paper the quoted ask-bid spread is employed, rather than the effective spread: the latter can not be observed directly (although it can be estimated from intra-day data; see Wang et al. (1994) , Smith and Whaley (1994) . Nevertheless, intra-day ask-bid spread 
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To investigate whether the ask-bid spread and volume variables are stationary,
Augmented Dickey-Fuller (ADF) tests for unit roots were conducted, using the
following general model:
where Z is an economic variable;
r, p, 4> j are coefficients to be estimated;
~ is assumed to be NID(O,a 2 ) .
Inclusion of a time trend and lagged values of dZt in the model for a specific test depends on whether those variables are significant, and on whether serial correlation remains in e,. The hypothesis of a single unit root in Z, is addressed by testing the hypothesis H(y=O) in (3). In the tests reported in this paper a ten per cent level of significance has been employed, first, because of the acknowledged low power of these samples. In the case of the BAB and US Dollar contracts, where both ask-bid spread and volume 1lre I(I ), the question is, therefore, whether ABP and V are cointegrated. To address this question, the hypothesis of no co integration was tested using the Augmented Engle Granger (AEG) test. In columns 5 and 6 of Table 1 , which provides calculated AEG statistics, together with 10% critical values, it can be seen that the hypothesis of no cointegration is rejected for BAB spot month and US Dollar contracts, but not for BAB near future. To render the regression residuals stationary in the spread-volume relationship for the BAB near future, therefore, first differences of both variables were taken, and the relationship was estimated in the form
In the case of the 10 Year Bond contract, where volume only is I(l), the first difference of volume was taken, and the relationship was estimated as
For the BAB spot month, SPI and US Dollar contracts, the spread-volume relationship was estimated as in (2).
The estimation of (2), (2A), (2B) was executed by instrumental variables (IV), in the presence of an endogenous regressor, with a correction for first order autocorrelation in the case of both BAB contracts, and SPI spot month contract. In (2) and (2A) the increasing returns hypothesis requires a 1 <0, while in (2B) it requires a 3 <0. All estimations reported in this paper were executed by E-Views (Hall et al., 1994) .
Parameter estimates for equations (2), (2A), (2B) are presented in Table 2 , together with asymptotic t values, and the Durbin-Watson statistic, which is included for informal comparison only with IV estimation. It can be seen that there is support for the increasiqg returns hypothesis in the case of four of the six contracts in the sample (BAB near future, SPI spot month and near future, and US Dollar), where estimates of cr:1 are negative and significant at the 5% level (one tail test). In the case of the BAB spot month contract, there appears to be a negative relationship between ask-bid spread and volume, but this is not significant. For the 10 Year Bond contract, an apparently negative relationship between changes in ask-bid spread and the rate of change of volume (see (2B)) is not significant.
In any case, there is clear support for the view that the ask-bid spread varies negatively with volume, and hence for the hypothesis of increasing returns to liquidity, for the BAB near future, SPI spot month and near future, and US Dollar contracts. In the first two contracts, volume has exhibited strong growth during the sample period, while for the third contract volume has fluctuated widely without a clear trend. In the last case, volume has shown modest growth and decline during the sample period.
The main policy implication of these results is that futures trading could be expected to become concentrated geographically in a few key locations, and within exchanges in a few key contracts. This is consistent with the arguments of Telser and Higinbotham (1977, p. 976) and Veljanovski (1986, pp. 34-5) , and with market developments in the USA, Europe and Australia. In the USA futures trading is dominated by three major exchanges (CBOT, C:ME and NY1v.lEX), which exhibit some contract differentiation. In Western Europe, when The Economist (June 18, 1988, p. 77) predicted the proliferation of futures markets post 1992, it might well have predicted the demise of most of the smaller markets, with LIFFE, MATIF and DTB domiRating trading in financial futures. While the data set employed in this paper includes all leading financial futures contracts traded on the SFE, apart from the 3 Year Bond contract (which began trading in May 1988), all the data refer to one exchange. Moreover, while there is support for the increasing returns hypothesis for a majority of the contracts studied, the exceptions are not unimportant. For both these reasons, further study of this issue is warranted. 1 (1) 1 (1) 1 (1) 1 (1) 1 (0) 1 (1) 1 (0) 1 (0) 1 (0) 1 (0) 1 (1) 1 (1 While the estimates of a1 are negative in both cases, neither is significant at the 5% level, so that in neither case is there clear support for the increasing returns hypothesis.
In the case of the Ten Year Bond contract, this outcome is the same as that reported in the text; for the BAB near future, this outcome differs from the result in the text, thus leading to ambiguity about the result for that contract. Analysis of the residuals of the original equation reveals the presence of a negative moving average component in this latter case, so that the Phillips-Perron test is likely to be affected by size distortion (see Banerjee et al, 1993, pp. 108-109, 113, 129) . For this reason the ADF tests are preferred for the BAB near future, and hence the regression results reported in the text are pref erred for this contract.
